Awad S.I., Farhoud M. H., Saada Abu R. K., Busse P. 2017. Long-term bird ringing in . This paper reports the results of mist-netting of birds, mainly passerines, at the Talitha Kumi ringing site by the Environmental Education Center (EEC), supported by the Evangelical Lutheran Church in Jordan and the Holy Land. Bird catching/ringing has been conducted there since 2000, but the data presented here are limited to ten years of work (2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013), mainly for compatibility reasons. During this time 6,810 individuals of 70 species were caught, of which 16 migrants and 8 local species caught most frequently are discussed. Data on seasonal (all year) and long-term (10-year) dynamics are given. The following general conclusions were drawn: (1) Even infrequent sampling of the local population by netting provides important information on seasonal and long-term patterns and trends; (2) the same is true of migrating species, provided that the work is carried out using the same methods over a long time span; (3) in migrants, very differentiated relations are observed between numbers of individuals caught during the spring and autumn migration seasons; (4) during the ten years of the study negative trends in the number of captured birds were observed for 14 species, including significantly negative trends for 4 species, while positive trends were observed for 10, none of which was significant.
INTRODUCTION
Palestine enjoys a privileged geographical location, as it lies between three continents: Asia, Europe and Africa. Palestine is a small area compared to many other countries, yet its environment is varied and includes five biogeographical zones (Central Highlands, Semi-Coastal Region, Eastern Slopes, Jordan Rift Valley and Gaza Strip), in addition to four phyto-geographical regions (Mediterranean, Irano-Turanian, Saharo-Arabian, and Sudanese/Ethiopian). It consists of two physically separated landmasses: the West Bank (including East Jerusalem) and the Gaza Strip.
There are about 51,000 living species in the State of Palestine, constituting approximately 3% of global biodiversity. There are more than 30,850 animal species, including an estimated 30,000 invertebrates, 373 birds, 297 fish, 92 mammals, 81 reptiles and 5 amphibians. The state of Palestine also hosts more than 2,000 species of plants, including 54 endemic plants that do not exist in any other part of the world. One of the best examples illustrating its biological significance is bird migration. Palestine together with the adjacent areas is one of the most important migration paths, with five hundred million birds passing each year through this natural bottleneck between the desert and the sea. The Jordan Rift Valley is part of the Great Rift Valley/Red Sea flyway, which is the second most important flyway for migratory soaring birds in the world and the most important route on the Africa-Eurasia flyway.
Since 1998, the Environmental Education Center (EEC), supported by The Evangelical Lutheran Church in Jordan and the Holy Land, has been dedicated to research on the natural history of the region of Palestine. This project also includes the study and conservation of the birds of Palestine.
Projects the EEC has completed include four bird ringing and monitoring stations in Palestine, the establishment of the first Natural History Museum in 1998, the sponsorship of conservation and field research projects involving bird ringing, monitoring, and surveys, and the establishment of a Botanical Garden. Partnerships with international organizations and institutes include the South Eastern European Bird Migration Network (SEEN), EURING, the Ornithological Society of the Middle East, previously Birdlife International, and recently the International Union for Conservation of Nature (IUCN).
Among other activities, the EEC runs four bird ringing and monitoring stations in Palestine in cooperation with SEEN: one permanent station in the Bethlehem area (Talitha Kumi) and three seasonal stations in the Jericho, Tulkaram and Jenin areas, representing cross sections of the West Bank.
As the first ringing site, the Talitha Kumi Ringing Station (31°42' N, 35°12' E) began its work in 2000 as the site for training of the Palestinian team. It has been manned continuously since that time, and the data obtained there are the basis for this publication. Some data from other stations have previously been published in short activity reports from single seasons (Awad et al. 2013, Awad and Rz¹d 2014) .
The second station is located in Jericho City in the Jericho District (31°51' N, 35°27' E), and is called Jericho Ringing Station (JRS). Jericho City is located in the Jordan Valley north of the Dead Sea and has an arid climate, but can also be considered an oasis due to its natural springs and the availability of surface water. The main study area is located in the southern part of the Wadi Quelt seasonal stream near Wadi Hejla and the adjacent wadi, 2 km to the north. In addition, the study area is located south of the main dump site for Jericho. This area is a rich oasis with a high abundance of plant life, including Zizipus spina-christi, Tamarix aphyla, Acacias, Atriplex lasiantha, Atriplex halimus and Datura innoxia. Some data from this station have previously been published (Awad et al. 2013, Awad and Rz¹d 2014) .
The third station is located in Tulkarem in the northern region of the West Bank (32°18' N, 35°01'E), around 15 km from the Mediterranean Sea. It receives relatively high rainfall and its land is suitable for farming. Its geographic location gives it a warm, subtropical climate, which allows for plentiful growth of fruit trees. The ringing station was run in cooperation with Al-Najah University. The bird ringing station includes an open area and fields, a forested area, and areas planted with fruit trees, providing a range of natural and cultivated habitats to attract birds. The area is rich in loquat trees along with other types of trees, including olive, guava, pomegranate, apple and various types of citruses.
The fourth station, established in 2016 near Jenin, is considered a seasonal ringing station. It is located in the northern part of Palestine (32°28' N, 35°18' E), bounded by the Nablus and Tulkarem districts from the south and south-west and by the 1948 cease-fire line from other directions. The district is located between 90 and 750 m above sea level. Owing to the soil fertility and availability of water in the area, the Jenin district is considered one of the best agricultural areas in Palestine. The climate is governed by its position on the eastern Mediterranean, with moderate and rainy winters and hot and dry summers. (Morgan and Shirihai 1997) and eastern Egypt (Ibrahim and Busse 2012) .
The aim of this article is to present a general picture of the seasonal and long-time dynamics of bird life obtained as a result of ten years of continuous ringing work in the stable habitat conditions of the Talitha Kumi site, using the same methods. As the first years of activity were highly differentiated, the ten-year period taken into account began in 2004.
THE TALITHA KUMI STUDY AREA
The Bethlehem district is divided into three climatic regions. The Mediterranean region is located in the central and western portion of Bethlehem. The semi-arid region is located in the central and eastern part of Bethlehem. Finally, the arid region is found east of the Bethlehem district and extends to the cliffs of the Dead Sea.
The Talitha Kumi Ringing Station is set in the EEC's botanical garden at the campus of Talitha Kumi School, located in the western part of the Bethlehem District, in the western part of the city of Beit Jala. It is situated in a mountainous area at an elevation of around 900 m above sea level, with a Mediterranean climate and a wide variety of native Palestinian species of plants, including Palestine Oak (Quercus calliprinos), Palestine Pistachio (Pistacia palestina), Palestine Buckthorn (Rhamnus palestina), Carob (Certonia siliqua), Hawthorn (Crataegus aronia), and Syrian pear (Pyrus syriaca), in addition to other species such as Aleppo Pine (Pinus halepensis), Olive (Olea europaea) and Mediterranean cypress (Cupressus sempervirens). During the months of April, May and June, the region is affected by the hot, dry, and dusty Khamaseen winds which blow in from the Arabian Desert.
METHODS

Field work methods
Standard ornithological and ringing work was performed about 2-4 days a week (Table 1 ) using 18-20 (usually 20) four-shelf mist nets, which were located in the same places. For about five hours daily the nets were checked every hour starting at sunrise. The field work methods, i.e. measurements (wing-length, tail-length and wing formula), body mass, fat score, and testing of the directional preferences of migrants, followed SEEN (SE European Bird Migration Network) standards (Busse 2000) . 
Evaluation and presentation methods
As the data-collection method was of a time-sampling nature with a number of irregularities, the data for analysis had to be standardized to achieve the highest possible compatibility. The basic sample was the result of catching of birds within one day, irrespective of the actual numbers of hours when the nets were open. Because of the data registration system used in several years of the study period, whereby days with no birds caught were not included in the ringing form, only days when at least one bird was caught were taken under consideration. These days were noted during a few years of the study, so it was possible to check whether ignoring zero-bird days influenced the resulting pattern to such a degree that it should be taken under consideration in further analysis. The example for 2004 is given in Figure 1 : the differences in the general pattern were negligible, which was also the case for other years checked. For seasonal patterns, both general and species-specific, the source data for graphs and tables were expressed as mean numbers of birds caught per day of the specified decade (10-day period). In the graphs illustrating long-term dynamics, the mean number of birds caught per working day of the year was used (to present a more generalized pattern, in Fig. 2 these numbers were smoothed by a 5-position running average).
RESULTS AND COMMENTS
Catching and ringing results
During the entire period of the study, 6,810 birds were ringed within 1,031 working days, for a mean of 6.90 individuals per day (Table 2) . Apart from the individuals that were ringed, there were a few individuals that were not ringed (for various reasons, e.g. death or escape), but the full list in Table 3 contains these as well. Table 4 gives the number of individuals of more numerous species caught in successive years. The bird species are grouped according to their migratory status -migrants and local birds. This table provides absolute numbers of catches, while Table 5 gives more exact data about compatible mean frequencies in years, as the values for average daily catches account for varied catching activity in different years. THE RING 39 (2017) 87 
General yearly patterns of seasonal catching dynamics
Very general yearly catching patterns for the years 2004-2013 are presented in Figure 2 . In all years the pattern was defined mainly by migrant birds during spring and autumn passage time, which dominate in numbers over local, resident species. The number of migrants caught in the two migration seasons showed high seasonal and yearly variation: there were years in which the number of migrants in autumn was markedly higher than in spring (2005, 2007 and 2008) , moderately higher (2004, 2006, 2010, 2011 and 2013) , but also lower (2009 and 2012) . This requires further, more detailed studies, to learn whether the variation is mainly due to the characteristics of a few dominant species and their variable breeding and wintering success, weather patterns during migration seasons, or even different migration routes in spring and autumn that are independent of breeding and/or wintering conditions. However, this requires data from other sites where regular, intensive work is conducted.
Species seasonal dynamics
Analysis of the year-to-year differentiation of migration volumes and the timing of species passage was not possible due to the small number of yearly catches of species, but combined data from the entire study period (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) make it possible to show the average seasonal dynamics for a few more numerous species, both migrants ( Fig.  3-1, 3-2 ) and local birds (Fig. 3-3) . Differences between migration volumes for spring and autumn were extremely high. The passage of the Thrush Nightingale was very pronounced in spring, while in autumn this species was sporadic. In contrast, the Spotted Flycatcher, Red-backed Shrike and Willow Warbler showed an extremely low migration volume in spring, but quite pronounced movement in autumn. Other species showed varied patterns in this respect, with the Blackcap passing the study area in the same numbers in spring and autumn. Thus future studies on such details may provide a great deal of interesting results. Even the shapes of catching dynamics of local birds are differentiated (Fig. 3-3) . The Blackbird showed year-round occupation of the study area, with pronounced growth of the total population in spring/summer because of the breeding season and then a reduction to its normal level. In the Great Tit, this pattern shows even greater contrast -after very sharp growth of the local population, the reduction in numbers was very pronounced, possibly due to mortality and dispersion over a larger area unsuitable for breeding. The Sardinian Warbler, despite its occurrence year round, showed a pattern similar to that of a summer visitor, only partly migratory. The most intriguing pattern among the locals was observed in the House Sparrow, which occurred exclusively during breeding time and then practically disappeared from the site. This could be due to aggregation of the families into flocks that used different habitats from those of the breeding pairs. A similar phenomenon has been observed in the Tulkarem University area, where the House Sparrow bred in high numbers in spring, but was practically absent in autumn (pers. inf. P. Busse, after 2015 observations).
Special comments on local birds
The local birds caught at the station have the special status of birds that spend their entire lives in a limited territory around the ringing site, so that they can be presented as dependent on the site habitats and environment described above.
Turdus merula (Blackbird, TUR.MER). While normally a resident bird breeding in the area, the Blackbird is migratory in some cases, so it may be considered a winter visitor. The Blackbird typically breeds from early March to July. Though the Blackbird does breed in the area, at the Talitha Kumi Ringing and Monitoring Station significantly more immature birds were captured than adults. Additionally, at the TKRMS more males than females were observed. An increasing number of Blackbirds were recorded at the station in the ten-year span from 2004-2013, totalling 461 Blackbirds.
Parus major (Great Tit, PAR.MAJ). The Great Tit is a very common resident bird in the Mediterranean climate, especially in the mountainous region in which the Talitha Kumi Ringing and Monitoring Station is located. Two captured individuals had rings from the Tel-Aviv ringing station, demonstrating the bird's common status in the area. Despite its common resident status, the number of these birds declined. During the ten-year span from 2004 to 2013, 453 Great Tits were caught, with the highest percentage of these birds caught from 2004-2007. While they were caught all year round, April through June were the peak months in which the Great Tit was observed. As in the case of many other bird species, more immature birds were recorded than adults.
Garrulus glandarius (Jay, GAR.GLA). The Jay is a common resident bird whose numbers increased during the observation period from 2004-2013. In total, 213 Jays were recorded during that period, with the highest percentages of observations and catches occurring from 2006-2008 and 2012-2013 during the peak months of May, Fig. 3 . Seasonal catching dynamics of individual bird species, expressed as mean daily catches June and July. Birds representing all age-classes were observed, but unlike other birds, very young fledglings were occasionally caught as well.
Carduelis chloris (Greenfinch, CAR.CHL). The Greenfinch is a very common resident bird, which is also occasionally classified as a passage migrant and a winter visitor. Despite being a resident species, the observed number of Greenfinches showed some decline during the years 2004-2013. In total, 98 individuals of this species were caught during that period, with the highest observation percentages recorded in May-July. Of the birds caught, the fat level remained at zero in all birds. Additionally, we caught more females than males and more adult birds than immature ones.
Pycnonotus xanthopygos (Spectacled Bulbul, PYC.XAN). The Spectacled Bulbul is a common resident bird in Palestine and specifically around the Talitha Kumi Bird Ringing and Monitoring Station. These birds do breed in the area, but we have not yet found a juvenile bird in the area. More of these birds were caught from 2004 to 2006 than in subsequent years.
Passer domesticus (House Sparrow, PAS.DOM). The House Sparrow is another example of a bird species that breeds in the Talitha Kumi area. Since 2008, the number of House Sparrows captured has increased, and in 2013, it was the most frequently caught bird at the site. At Talitha Kumi, more females than males were typically observed and captured, and more adults were captured than immature birds.
Streptopelia senegalensis (Palm Dove, STR.SEN). The Palm Dove is a common resident bird that breeds in the Talitha Kumi area. Because it is able to escape from the mist nets used at Talitha Kumi, the number of ringed Palm Doves was significantly lower than usual for a common resident bird.
Sylvia melanocephala (Sardinian Warbler, SYL.ALA). This is a special case in which the species is a common passage migrant, winter visitor and common resident bird. It is one of a few bird species whose number remained stable from 2004 to 2013. About 96 birds were ringed during that time.
Long-term number dynamics
Some of the most interesting results and the most valuable knowledge for bird protection activity may be obtained by long-term catching and ringing programmes. The data presented clearly show that even sampling that is not very intensive, but regular, can bring interesting results that may be used for regional comparisons. Figure 4 presents the results of regression analysis for separate species with relatively high total numbers caught (listed in Tables 2-3; seasonal dynamics of catches presented in Fig. 3) . The trends for a few species, i.e. the Blackcap, Redstart, Chaffinch and the Willow Warbler, were significantly negative (p < 0.05), but there were also negative trends for ten other species, while non-significant but positive trends were noted for ten species. According to the signs test, this pattern shows that the general trend is negative with a probability of 0.85 -not statistically significant at the commonly used 0.05 level, but in agreement with the regression analysis. There was a difference between the group of migrants (eleven negative against five positive trends) and the local species (three negative against five positive trends). The general pattern of the long-term changes in bird catching at Talitha Kumi is presented in Figure 4 . The results of the analysis of the total number of birds caught per day against years showed a statistically significant decline, with a regression coefficient of -0.24 (p < 0.05).
